Characterization of the ligand and DNA binding properties of a putative archaeal regulator ST1710.
While a rich collection of bacterium-like regulating proteins has been identified in the archaeal genome, few of them have been studied at the molecular level. In this study, we characterized the ligand and DNA binding properties of a putative regulator ST1710 from the archaeon Sulfolobus tokodaii. ST1710 is homologous to the multiple-antibiotic resistance repressor (MarR) family bacterial regulators. The protein consists of a ligand binding site, partially overlapping with a winged helix-turn-helix DNA binding site. We characterized the interactions between ST1710 and three ligands, salicylate, carbonyl cyanide m-chlorophenylhydrazone (CCCP), and ethidium, which bind to bacterial MarRs. The binding affinities of the ligands for ST1710 were comparable to their affinities for the bacterial MarRs. The ligand binding was temperature sensitive and caused conformational changes in ST1710. To investigate the effect of ligand binding on the interaction between ST1710 and DNA, we fluorescently labeled a 47mer dsDNA (ST1) containing a putative ST1710 recognition site and determined the dissociation constant between ST1 and ST1710 using the fluorescence polarization method. The binding affinity almost doubled from 10 degrees C (Kd = 618 +/- 34 nM) to 30 degreesC (Kd = 334 +/- 15 nM), and again from 30 to 50 degrees C (Kd = 189 +/- 9 nM). This result suggests that under the natural living condition (80 degrees C) of S. tokodaii, the binding affinity might increase even further. The presence of CCCP and salicylate suppressed ST1710-ST1 interaction, indicating that ST1710 functioned as a repressor.